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ne à 


Psoriasis is an inflammatory skin condition characterized by a chronic relapsing course that is able to impact negatively a 


patient's quality of life. Diverse triggering factors can lead to psoriasis exacerbation, including vaccination, as the most 
common vaccine associated with psoriasis exacerbation is the vaccine against influenza. Psoriasis exacerbation has also 
been reported after the Pfizer and Corona Vac vaccine. Nowadays, the world scientific community agrees that vaccine is 
the most promising wWeapon against the COVID-19 infection and severity. Despite the fact that 272 vaccines against SARS- 
CoV-2 virus are in progress, only four of these, have been approved and subsequently distributed worldwide for use, are 
based on innovative procedures and are quite different from each other in terms of composition. Clinical professionals, such 
as dermatologists may be unfamiliar with the effects of those vaccines, however, there is the strong need for them to 
understand the critical role of vaccines, with a focus on the necessity to vaccinate individuals suffering from immune- 
mediated skin diseases, such as psoriasis. Psoriasis patients have shown morphologic alterations from chronic plaque-type 
to guttate psoriasis after their vaccination, however, the exact mechanism of psoriasis exacerbation remains unclear. It is 
possible that Th17 cells induced by COVID-19 vaccines may play a critical role. In the current pandemic situation, psoriasis 
patients who do not have contraindications to vaccination should benefit from COVID-19 vaccines in the prevention of 
severe COVID-19 infection and fatality. 

The present review presents the possible implication of COVID-19 vaccination in psoriasis patients. 
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Introduction 


Psoriasis is a chronic, immunologically mediated, cutaneous 
inflammatory disease affecting 1-3% of the population 
worldwide [1], or its prevalence varies among populations 
and ranges from 0.5 to 11.4 % in adults [2]. It appears to be 
more prevalent among females than among males [3]. 

The disease results from the interaction between genetics and 
environmental factors such as stress, infections, drugs, 
physical trauma, and vaccination [1,4] causing a T-cell- 
mediated response [1,5]. The disease is also linked to 
immunologic factors with an increased risk of infections 
because of the disease itself or the use of immunosuppressive 
drugs [6]. Psoriasis is presented with well-defined, 
erythematous, indurated scaly plaques in the extensor 
surfaces, whereas scalp and naïls may also be implicated. 
Diverse types of psoriasis have been described such as 
plaque-type, guttate, pustular, erythrodermic, inverse, naïl, 
and psoriatic arthritis. As an autoimmune disease is mediated 
by T lymphocytes and is typically a persistent inflammatory 
condition with a varying lesions course of exacerbation and 
remission. The disease may be impaired by infection, 
emotional stress, genetics, local trauma, and environmental 
factors [4]. Coronavirus disease 2019, caused by the novel 
coronavirus SARS-CoV-2, has spread worldwide, and raised 
a number of concerns among patients with auto-immune 
diseases such as psoriasis. SARS-CoV-2 vaccination has 
become one of the most important factor to prevent the 
infection and control the pandemic. Individuals with immune- 
mediated inflammatory diseases were shown to be at 
increased risk of COVID-19-related death compared with the 
general population [7]. However, it is unknown if patients 
with psoriasis have higher risk of SARS-CoV-2 infection and 
the potential protective action of target therapy against the 
most severe COVID-19 clinical manifestations [8]. Patients 
with psoriasis displayed higher risk of respiratory 
comorbidities due to both systemic inflammation, high rate of 
smoking and anti-psoriatic regimens (1.e., conventional and 
target therapies) [9]. 

Based on previous research in other infections and data 
collected during the COVID-19 pandemic [10] there has been 
concern over the harmful effect of systemic immune- 


suppressants, that are used for treatment of moderate to severe 


immune-mediated inflammatory diseases, on COVID-19 


clinical outcomes. Vaccination at the present time is a critical 
strategy for those patients. Researches based on the general 
population indicated that two doses of a COVID-19 vaccine 
provides protection against SARS-CoV-2 infections and 
related adverse outcomes [11]. However, immunogenicity 
and clinical effectiveness in patients with immune-mediated 
inflammatory diseases who are receiving immune- 
suppressants remains uncertain. 

COVID-19 outbreak had drastically modified the treatment 
of chronic inflammatory diseases such as psoriasis regarding 
their regular follow-up, mainly. Moreover, during lockdown 
several patients modified or even discontinued their anti- 
psoriatic treatments decreasing the overall daily functionality 
and quality of life [12]. Similarly, the National Psoriasis 
Foundation supports that vaccines may play a critical role in 
protecting psoriatic patients against SARS-CoV-2 infection 
and there is no need to discontinue their prescribed anti- 
psoriatic therapies [13]. As patients on immunosuppressive 
therapy were excluded from vaccine clinical trials, there is no 
data on the efficacy and safety of the novel vaccines in this 
patient population. While uncommon, a potential association 
has previously been documented between new onset or 
exacerbation of psoriasis in response to vaccination against 
Bacillus Calmette-Guerin (BCG), influenza, tetanus- 
diphtheria, and pneumococcal polysaccharide [1,14-16]. 
Moreover, although vaccination is a rare triggering factor for 
the exacerbations of several skin diseases, a potential 
association between vaccination and the onset or 
exacerbation of psoriasis has been previously demonstrated 
[1,4]. Patients may present a widespread severe psoriasis or 
new-onset guttate psoriasis as recent reports have linked 
COVID-19 vaccinations with psoriasis exacerbation [1,17- 
23]. The exact etiological relation between those conditions 
is not known. However, in the case of influenza vaccine- 
induced psoriasis, T-helper (Th)l and 17 immunologic 
responses are thought to be the possible underlying 
mechanism [24]. 

Although psoriasis is not a contraindication for many 
infectious diseases vaccinations the vaccination rate in 
psoriasis patients remains low because of the concerns about 


the safety of vaccines and unawareness of the risk of infection 
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[18,25]. 

The risk of COVID-19 disease in patients 
suffering from psoriasis 

Few reports have investigated the risk of COVID-19 in 
patients with psoriasis. An association [26] between psoriasis 
and COVID-19 due to the role of angiotensin-converting 
enzyme (ACE) has been observed. The SARS-CoV-2 spike 
protein shows a strong binding affinity to the ACE?2 receptor, 
that is expressed widely in the lungs, kidney, heart, intestine 
and endothelium. Moreover, basal epidermal layer and 
sebaceous gland cells in normal skin also characterized by 
ACE2 immuno-reactivity [26], observation that could lead to 
the suggestion that skin may be a possible specific target for 
the SARS-CoV-2, as various cutaneous manifestations have 
been recorded during the course of COVID-19 pandemic. 
SARS-CoV-2 has also been isolated from skin samples [27]. 
Individuals with psoriasis have increased ACE serum levels 
and tissue ACE activity, especially in cases with 
erythrodermic psoriasis [28], whereas ACE inhibitors are 
associated with the induction or deterioration of psoriasis 
caused by an allergic immune dependent reaction or a 
pharmacologic dose-dependent response [26].SARS-CoV-2 
targets the ACE2 receptor and the binding of coronavirus 
spike protein to the ACE2 receptor would result in ACE2 
downregulation, process that would lead to excessive 
production of angiotensin by the ACE enzyme, the opposing 
physiological homolog of ACE2 [29]. 

ACE overactivity in COVID-19 patients may deteriorate the 
psoriatic condition and promote a higher incidence of 
cardiovascular events in the subset of COVID-19 patients 
with psoriasis, finding that could affect severe psoriasis 
patients, as both higher ACE activity and cardiovascular 
comorbidities are associated with disease severity [30]. 
Psoriasis patients may be at an increased risk of both 
deterioration in their condition and a higher rate of 
cardiovascular events in case of COVID-19 infection [26]. 
Another report investigated the association between psoriasis 
and COVID-19 infection and an epidemiological analysis 
compared gene expression across nine different inflammatory 
skin conditions, including psoriasis, and SARS-CoV2- 


infected bronchial epithelial cell lines. A genome-wide 


association study trans-disease meta-analysis between 


COVID-19 susceptibility and two skin diseases, atopic 
dermatitis and psoriasis was investigated, and the results 
confirmed that an inflammatory skin disease or skin condition 
increased the risk of being infected with SARS-CoV-2 [31]. 
Similarly, Diotallevi et al. [32] reported that patients with 


psoriasis are more susceptible to SARS-CoV2 infection. 
COVID-19 disease as a causative factor for 
exacerbation of psoriasis 

The increasing spread of SARS-CoV-2 infection worldwide 
could result in diverse consequences in individuals with skin 
diseases, such as psoriasis, as several researches have shown 
exacerbation of the disease in patients with COVID-19 [33- 
40]. 

A case of a patient with psoriasis and COVID-19, treated with 
hydroxychloroquine and oseltamivir, who developed 
psoriasis exacerbation on the fourth day of treatment was 
recorded [33]. 

Another report also suggested that the psoriasis exacerbation 
was caused by the use of hydroxychloroquine which 
promoted IL-17 production through p38-dependent IL-23 
release, resulting in keratinocyte growth and differentiation, 
leading to the possibility that COVID-19 disease might 
trigger psoriasis exacerbation [34]. The researchers also 
showed that the COVID-19 virus may have induced an 
exacerbation of the disease through the production of 
inflammation related cytokines, such as IL-2, -7 and -10, 
granulocyte-colony stimulating factor (G-CSF), monocyte 
chemoattractant protein 1 (MCP-1),  macrophage 
inflammatory protein 1 alpha (MIP-1a), interferon-inducible 
protein 10 (IP-10), and tumor necrosis factor (TNF)-a [34], 
all molecules that are implicated in the development of 
psoriasis. 

Generalized pustular psoriasis (GPP) can be triggered by viral 
infections, with few reports directly associated with COVID- 
19 infections [38,401]. Similar articles have recorded cases of 
the development and exacerbation of pustular psoriasis (PP) 
during COVID-19 infection [38-40]. In one of those a case of 
PP exacerbation secondary to COVID-19 was reported, in 
which the patient was also treated with hydroxychloroquine, 


although unlike the previously reported cases, the patient had 
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a hydroxychloroquine use history without exacerbation of 
psoriasis. It is possible that SARS-CoV-2 alone might have 
resulted in the PP exacerbation [39]. In a large international 
series of psoriasis patients and COVID-19 infection, the 
results showed 348 patients (93%) fully recovered from 
COVID-19, 77 (21%) were hospitalized, and 9 (2%) died. 
Patients under biological agents were associated with a lower 
risk of COVID-19-related hospitalization compared to those 
under systemic treatments [10]. 

In conclusion, COVID-19 may deteriorate already existing 
psoriasis, trigger psoriasis de novo or modify the disease 
phenotype. Psoriasis patients should be consulted before 
getting vaccinated for COVID-19, and prompt clinical 
follow-up should be available if exacerbation appears. 
However, more studies are needed to identify the exact 


incidence and factors contributing to the deterioration. 


The possible role of COVID-19 vaccines in 


psoriasis exacerbation 


During COVID-19 pandemic the treatment of chronic 
inflammatory diseases have changed drastically. Problems 
with drugs availability and irregular consultations with 
several medical specialties including dermatology resulted in 
disease exacerbations. In addition, the pandemic triggered 
insecurity regarding the use of novel treatment regimens [12]. 
Influenza (HIN1), tetanus-diphtheria, BCG, pneumococcal 
pneumonia and yellow fever vaccination are triggering 
factors for new onset or exacerbation of psoriasis [1,14-16], 
whereas the most reported vaccination-related psoriasis 
exacerbations have been classified as guttate and guttate/ 
plaque variants [1]. 

The mechanisms responsible for exacerbation of psoriasis 
after vaccination are not yet understood. It may be due to the 
infectious components in the vaccine and the vaccine 
adjuvants. Tetanus-diphtheria  vaccines induce  IL-6 
production, which promotes the production of Th-17 cells 
[15]. In murine models, the study of the cytokine profile after 
influenza vaccines, revealed a cellular response with 
enhanced Th-land Th-17 immunity [41]. The influenza 
vaccine generates Thi and Th17 immunologic reactions, 
which could represent a possible mechanism for vaccination- 


induced psoriasis [1]. The immunologic reaction to the 


influenza vaccination might rely on the generation of IL-6 


and IL-22, that play a critical role in the development of the 
characteristic epidermal alterations of psoriasis [4]. In 
patients treated with IL-17 inhibitors, Th1 cells might be 
involved in the development of psoriasis exacerbations 
instead of Th 17 cells. SARS-CoV-2 vaccine, CoronaVac, 
showed an incidence of adverse events of 33-35% in phase 2 
and 18.9% in Phase 3 [42,43]. Phase 1/2 clinical trials of the 
protein subunit SARS-CoV-2 vaccine also confirmed good 
tolerance and immune genicity [44]. Skin-related adverse 
events caused by SARS-CoV-2 vaccines in the trials 
comprised local pain, redness, induration, systemic rash, 
swelling, itch, etc. [45]. Moreover, many cutaneous side 
effects have been reported with different types of SARS- 
CoV-2 vaccines such as early-onset or delayed-type local 
injection reactions, maculopapular rash, erythema 
multiforme, pernio and urticarial [46]. To be more specific, 
the most common side effects of the AstraZeneca COVID-19 
vaccine include injection site tenderness, malaise, fatigue, 
headache, fever, and flu-like symptoms [47]. However, data 
regarding the effect of COVID-19 vaccines on skin diseases, 
including psoriasis are not available. 

A recent report recorded three cases of psoriasis patients on 
apremilast, who were vaccinated against COVID-19 with 
either Pfizer or AstraZeneca vaccine (two doses) and did not 
show any aggravate of their disease [48]. 

McMahon et al. [20] observed cases of local site reactions, 
swelling, urticarial eruptions, erythema, morbilliform 
reactions, pernio, herpes simplex exacerbations, cosmetic 
filler reactions, herpes zoster, pityriasis rosea-like reactions, 
erythromelalgia and exacerbations of existing dermatologic 
disorders, after COVID-19 vaccination, however regarding 
the prevalence of psoriasis exacerbations, among 414 
cutaneous reactions, occurred only in two patients, which 
seems to be very rare. Another study reported the COVID-19 
vaccination of three healthcare workers with psoriasis under 
biologic agents (secukinumab, ixekizumab, risankizumab) 
with Pfizer MmRNA BNT162b2 without adverse effects [491. 
Vaccination, in general, is an unusual factor triggering 
psoriasis exacerbations, however an association of 


vaccination With the new development or exacerbation of 


www.acquirepublications.org/JVVD 


Journal of Virology and Viral Diseases 


chronic inflammatory skin diseases such as psoriasis has been 
recorded [1,17-22,50,51]. 

A case of plaque psoriasis exacerbation five days after the 
second dose of BNT162b2 mRNA SARSCoV-2 vaccine has 
been recorded [18]. Similarly, two cases of plaque psoriasis 
exacerbation after inactivated and BNTI162b2 mRNA 
COVID-19 vaccines were also recorded, the first one 
appeared one month after the second dose of the first vaccine 
(CoronaVac) and spread gradually, the second one initiated 
after the first dose of the second one (Pfizer/Biontech) and 
widespread extension of the plaques accelerated two weeks 
after the second dose of vaccine. In the mentioned cases, 
patients were under systemic treatment for psoriasis [50]. 
Another report showed deterioration of palmoplantar 
psoriasis [21] after second dose of BNT 162b2 COVID-19 
mRNA COVID-19 vaccination, whereas a brief report 
presented 12 cases of psoriasis exacerbations after AZD1222 
and BNT162b2 COVID-19 mRNA COVID-19 vaccination 
[52]. Lehhman et al. [53] revealed a new-onset guttate 
psoriasis after the BNT162b2 mRNA vaccine that started 10 
days after the first dose and exacerbated after the second dose, 
Onsun et al. [23] reported a case of GPP developed four days 
after the first dose of the inactivated SARS-CoV-2 vaccine in 
a 72-year-old male with plaque psoriasis. Perna et al. [54] 
confirmed such a finding. Ricardo et al. reported de novo naïl 
psoriasis triggered by Pfizer-BioNTech in a 76-year-old 
female [55]. Elamin et al. reported a case of 66-year-old 
female who developed new-onset GPP after the first dose of 
the AstraZeneca COVID-19 vaccine [56]. The authors 
examined the possible underlying immuno-pathological 
mechanisms and suggested a possible connection between 
IFN-I and their main cellular source, the plasmacytoid 
dendritic cells (PDC), as a possible explanation for the 
development of GPP after COVID-19 vaccine [56]. 

In psoriasis, the role of the innate immune system, especially 
IFN-I and pDCSs, that lead to the autoimmune T-cell cascade 
is well known [57,58], as pDCs infiltrate the skin, where they 
are responsible for the early disease processes mainly through 
pDC-derived IEN-I production [57]. pDCs are characteristic 
DCSs and key effectors in innate antiviral immunity due to 
their potent ability to secrete elevated levels of IFN-Is [1]. 


Those cells are able to recognize nucleicacids via their 


endosomally localized Toll-like receptor (TLRS), TLR-9 and 


TLR-7, which upon activation, lead to excessive amounts of 
IFN-I production, which are critical cytokines functioning in 
controlling viral replication by inducing gene expression [57]. 
Moreover, pDCs link the innate and adaptive immunity by 
their ability to regulate the function of other immune cells. 
Under normal circumstances, pDCSs are usually present in the 
blood and Iymphoid organs however, active pDCs 
recruitment is observed from the blood into peripheral 
locations of infection or inflammation [57]. 

A Greek cohort consisted of 14 patients with psoriasis 
showed generalized papulosquamous rash post-vaccination 
with Pfizer MmRNABNT162b2, Moderna mMRNA-1273, and 
Astra Zeneca-AZD 1222, which are either mRNA or 
adenovirus-based vaccines. Those effect reported after the 
second dose of different vaccines with no statistical 
difference in the Psoriasis Area Severity Index (PAST) score 
amongst the different vaccine groups. However, nine patients 
had left the treatment of psoriasis for one year and five 
patients were on topical treatment [17]. Megna et al. [29] 
observed 11 cases of psoriasis exacerbation after COVID-19 
vaccination With the mentioned vaccines within a time period 
of four months. Six cases (54.5%) of psoriasis exacerbations 
due to COVID-19 vaccine observed in patients under biologic 
treatment. Despite the fact that according to the literature 
COVID-19 vaccine does not seem to induce psoriasis 
exacerbation in patients under biologicagents [49,591 the 
investigators found a small percentage of individuals that 
experienced this exacerbation nevertheless being under 
biologic treatment. They also suggested that systemic 
treatment may reduce the risk of psoriasis exacerbations after 
COVID-19 vaccination by the protection against the 
inflammatory process, which can cause the aggravation of the 
disease. Consequently, patients undergoing topical treatment 
for psoriasis have a higher risk or are more susceptible to the 
activation of an inflammatory process leading to new and 
often extensive psoriasis lesions compared with patients 
treated with systemic drugs. However, several systemic 
treatments for skin disorders have been linked to reduced 
vaccine-induced protective immunity [60]. The mechanism 
that implicates SARS-CoV-2 vaccine as a triggering factor 


for psoriasis exacerbation could be attributed to the immune 
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response, cell-mediated and humoral, that vaccines induce 
and it has been suggested that Th17 cells might play a critical 
role [61], whereas similar studies have hypothesized that Th1 
and Th17 are involved in triggering a deterioration of 
psoriasis after vaccination [4]. Wang et al. [62] recorded a 
comparable rate and similar risk factors for the deterioration 
of psoriasis with a previous research that examined the 
change of psoriasis at the early stage of COVID-19 pandemic 
when no vaccine was available [63] indicating that the 
deterioration could be attributed to factors beyond the disease 
per se. Patients with psoriasis also suffer from mental health 
problems and to some extent, are associated with the 
deterioration of psoriasis [64]. Gunes et al. [1] suggested that 
the mechanisms responsible for psoriasis exacerbation after 
vaccination it is possible to be similar with those that concern 
influenza vaccines, and could be attributed to both 
dysregulation of immune system due to viral components and 
vaccine adjuvants. Moreover, mRNA vaccines, like 
diphtheria or BCG, may are responsible for a significant 
increase in IL-6 production and recruitment of Th17 cells, 
that are involved in pathogenesis of psoriasis [1]. The 
AstraZeneca AZD1222 COVID-19 vaccine has been 
demonstrated to induce neutralizing antibodies and T-cell 
responses against the SARS-CoV-2 spike protein. In 
particular, it can promote a Thl- biased response with 
production of TNF-a and IFN-y by CD4+T lymphocytes [4]. 
An increase in TNF-a and IFN-y production by CD4+T cells 
has been observed 14 days after a single dose of AstraZeneca 
COVID-19 vaccination [65]. Secretion of these cytokines 
following vaccination seems to be responsible for the 
development/exacerbation of psoriasis. Psoriasis is 
characterized by Thl-type CD4+ T cells producing high 
levels of TNF-a and interferon-y (IFN-y). TNF-a is a pro- 
inflammatory cytokine in skin lesions in psoriasis patients 
[66], whereas IFN-y has been recognized as one of the 
pathogenic cytokines that can trigger inflammatory cascades 
and signaling pathways of psoriasis with the potential to 
become a severity marker [67]. Therefore, it is plausible that 
the vaccine may induce psoriasis exacerbation in susceptible 
individuals [65]. Increased Th17 reactions have been 
observed in severe COVID-19 disease patients. As Th17 cells 


play a critical role in the psoriasis pathogenesis, it can be 


hypothesized that the mRNA COVID-19 vaccines induce 


elevation of IL-6 and Th17 cells, that can contribute to the 
onset or exacerbation of new psoriasis in a subset of patients 
[68]. 

However, the exact pathophysiology that is involved in 
psoriasis exacerbation after AZD1222 and BNT162b2 
COVID-19 mRNA vaccines has still to be clarified, and 
further epidemiological studies are required. It is considered 
that vaccines may trigger inflammatory or autoimmune 
diseases through the cellular and humoral immune 
mechanisms they use to produce vaccine-induced immune 
protection [59]. Although a direct pathological link between 
SARS-CoV-2 vaccines and psoriasis exacerbation is not 
identified, the lack of any other triggering factors and 
exacerbation of the skin lesions after the second dose of 
vaccines may suggest an immunological relation in those 
cases. mRNA COVID-19 vaccines clinical trials have shown 
that IL-2, IL-12, TNF-a and IFN-c levels may increase after 
vaccination and may result in the activation of inflammatory 
signaling path-ways, that can lead to the onset or exacerbation 
of psoriasis [691.Researchers have shown that proteins 
produced in response to the vaccine induce IL- 6 production, 
which, in turn, promotes the development of Th1 and Th17 
cells, which trigger the release of downstream cytokines that 
play a critical role in the development of the epidermal 
alterations found in acute GPP [15]. The close temporal 
association between vaccination and the onset of acute GPP 
suggests a causal role. Although a case of acute GPP has been 
reported in a study by Onsun et al. [23] after the Sinovac 
BioTech inactivated virus vaccine (CoronoVac), this case 
was the first documented case of acute GPP related to an 
mRNA COVID-19 vaccination. GPP, that is a clinical 
psoriasis variant characterized by recessive mutations of the 
IL-36 receptor antagonist gene (IL36RN), demonstrates a 
prominent systemic IFN-I signature that is associated with the 
abnormal upregulated IL-36 activity [58]. The underlying 
immune mechanism leads to this effect in GPP, which also 
applies to psoriasis vulgaris, is mediated by the direct action 
of IL-36 on pDCs, enhancing TLR-9 activation and 
production of IFN-a. Those findings reveal the IL-36/IFN-I 
pathway as a major factor that contributes to inflammation in 


psoriasis [58]. Clinical observations have shown a significant 
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role of IFN-I and pDCs in psoriasis/GPP as they found 
psoriasis/GPP induction in patients treated with recombinant 
IFN-a, and the frequently reported association of 
psoriasis/GPP with inflammatory diseases such as alopecia 
areata and lupus, in which evidence suggests an important 
pathogenic role for IFN-I and pDCs [58]. Moreover, IFN-I 
and pDCs play a critical role against coronaviruses. 
Coronaviruses, including COVID-19, have been shown to be 
effective stimulators of pDCSs, leading to strong induction of 
IFN-Is [701]. 

COVID-19 vaccines, including adenovirus vector systems, 
and mRNA vaccines, generate immunity to COVID-19 by 
producing high spike-protein levels [71]. Although mRNA 
vaccines interact with various endosomal, especially TLR-7 
and cytosolic innate sensors, adenovirus vaccines interact 
with many pattern recognition receptors, mainly TLR-0. 
Despite this difference, both types of vaccines lead to IFN-I 
production, which at least partly occurs through the pDC 
mediated immune response [71]. In conclusion, COVID-19 
vaccination, or infection can activate an IFN-I-mediated 
immune response that may serve as a trigger to an IFN-driven 
inflammatory disease such as GPP in genetically susceptible 
individuals [72]. Another report [73] showed how stress- 
induced, by vaccination, increase in leukocyte circulation to 
the sites of immune activation could be attributed to promote 
immuno-protection during vaccination but may also mediate 
the autoimmune diseases exacerbation. The excipients 
included in the vaccine that may also cause anaphylaxis is 
another critical issue. Polyethylene-glycol in the Pfizer 
COVID-19 vaccine is reported to be responsible for such a 
side effect [74]. 

Huang Y-W and Tsai T-F [75] observed that the impairment 
of psoriasis was defined as 50% of deterioration of PASI 
scores, which is mainly based on the definition of minimal 
significant psoriasis effectiveness endpoint [76] and relapse 
in clinical trials after stop taking of biological agents, which 
is 50% of reduction of PASI improvement [77]. The 
investigators [75] suggested that the alteration in clinical 
morphology should be regarded as a disease exacerbation 
sign after receiving the COVID-19 vaccine. It is consistent 
with the definition of adverse events of clinical trials of 


biologic agents for psoriasis. Three patients developed guttate 


psoriasis despite the fact that were diagnosed with chronic 


plaque-type psoriasis for more than a time period of 10 years. 
Many guttate lesions emerged four days after vaccination in 
one of the chronic plaque-type psoriasis patients. The mean 
interval between the vaccination and disease exacerbation 
was 9.3 days, finding that was similar to another initial study 
in Greece (10.36 days) [17]. According to previous reports, 
no specific type of vaccine was associated with a significantly 
higher rate of psoriasis exacerbation [14]. 

In another report psoriasis in four patients exacerbated after 
the first dose but not after the second. Three patients received 
AstraZeneca vaccine, and one received Moderna vaccine. In 
addition to the possible triggering effect of COVID-19 
vaccines, psoriasis severity may be modified by the effect of 
biologic agents, such as the time of treatment course 
initiation, treatment duration, and the interval between 
COVID-19 vaccination and clinic follow-up. COVID-19 
vaccination may be a triggering factor for psoriasis, as 
suggested by the short time intervals between vaccination and 
psoriasis exacerbation [15]. It should be kept in mind that 
vaccines against SARS-CoV-2 may exacerbate psoriasis and 
patients need to be followed-up. Further epidemiological 
studies based on larger cohort are required to identify the 
exact association between SARS-CoV-2 vaccines and 
psoriasis exacerbation. Moreover, further studies will be 
required to define the efficacy of the four main SARS-CoV- 
2 vaccines in patients with psoriasis 

Conclusion 

The findings of the current study suggest an association 
between COVID-19 vaccinations with the available vaccines 
used regardless of manufacturing technology. Patients with 
psoriasis are more likely to have multiple comorbidities or 
using immuno-suppresive drugs for treatment of psoriasis 
which may lead to severe COVID-19 infection. COVID-19 
vaccination (or infection) can activate an IFN-I-mediated 
immune response that may serve as a trigger to an IFN-driven 
inflammatory disorder such as GPP in genetically susceptible 
individuals. The mechanisms responsible for psoriasis 
exacerbation after vaccination are yet to be understood. It is 
possible that similarly to influenza vaccines, it may be caused 


by both dysregulation of immune system due to viral 
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components and vaccine adjuvants. Moreover, mRNA 


vaccines, like BCG or diphtheria, may cause a significant 


increase in IL-6 production and recruitment of Th17 cells, 


which play an important role in pathogenesis of psoriasis. 


Conflict of interest and source of funding statement 


The authors declare that they have no conflict of interest 


References 


1. 


Gunes AT, Fetil E, Akarsu S, Ozbagcivan O, Babayeva 
L. (2015) Possible triggering effect of influenza 
vaccination on psoriasis. J Immunol Res. 2015: 258430. 
Michalek IM, Loring B, John $S. (2017) A systematic 
review of worldwide epidemiology of psoriasis. J Eur 
Acad Dermatol Venereol. 31: 205-212. 

Peng C, Xu X, Chen W, Li X, Yi X, et al. (2021) 
Epidemiological Variations in the Global Burden of 
Psoriasis, an Analysis with Trends From 1990 to 2017. 
Front Med 8: 585634. 

Kamiya K, Kishimoto M, Sugai J, Komine M, Ohtsuki 
M. (2019) Risk factors for the development of psoriasis. 
Int J Mol Sci. 20: 4347. 

Valdimarsson H, Thorleifsdottir RH, Sigurdardottir SL, 
Gudjonsson JE, Johnston A. (2009) Psoriasis-as an 
autoimmune disease caused by molecular mimicry. 
Trends Immunol. 30: 494-501. 

Griffths CEM, Armstrong AW, Gudjonsson JE, Barker 
J. (2021) Psoriasis. Lancet. 397: 1301-1315. 

MacKenna B, Kennedy NA, Mehkar A, Rowan A, 
Galloway J, et al. (2021) Risk of severe COVID-19 
outcomes associated with immune-mediated 
inflammatory diseases and immune modifying therapies: 
a nationwide cohort study in the Open SAFELY 
platform. med Rxiv 

Gisondi P, Piaserico S, Naldi L, Dapavo P, Conti À, et 
al. (2021) Incidence rates of hospitalization and death 
from COVID-19 in patients with psoriasis receiving 
biological treatment: A Northern Italy experience. J 
Allergy Clin Immunol. 147: 558-560. 

Wan MT, Shin DB, Winthrop KL, Gelfand JM. (2020) 
The risk of respiratory tract infections and symptoms in 
psoriasis patients treated with interleukin17 pathway- 


inhibiting biologics: À meta-estimate of pivotal trials 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


relevant to decision making during the COVID-19 
pandemic. J Am Acad Dermatol. 83: 677-679. 

Mahil SK, Dand N, Mason KJ, Yiu ZZN, Tsakok T, et 
al. (2021) Factors associated with adverse COVID-19 


outcomes in patients with psoriasis insights from a global 
registry-based study. J Allergy Clin Immunol. 147: 60- 
71. 

Haas EJ, Angulo FJ, McLaughlin JM, Anis E, Singer SR, 
et al. (2021) Impact and effectiveness of mRNA 
BNT162b2 vaccine against SARS-CoV-2 infections and 
COVID-19 cases, hospitalisations, and deaths following 
a nationwide vaccination campaign in Israel: an 
observational study using national surveillance data. 
Lancet. 397: 1819-1829. 

Rob F, Hugo J, Tivadar S, Bohäë P, Gkalpakiotis S, et al. 
(2020) Compliance, safety concerns and anxiety in 
patients treated with biologics for psoriasis during the 
COVID - 19 pandemic national lockdown: a multicenter 
study in the Czech Republic. J Eur Acad Dermatol 
Venereol. 34: e682-e684. 

Gelfand JM, Armstrong AW, Bell S, Anesi GL, Blauvelt 
A, et al. (2021) National Psoriasis Foundation COVID- 
19 Task Force guidance for management of psoriatic 
disease during the pandemic: version 2- advances in 
psoriatic disease management, COVID-19 vaccines, and 
COVID-19 treatments. J Am Acad Dermatol. 84: 1254- 
1268. 

Mungufa-Calzada P, Drake-Monfort M, Armesto $, 
Reguero-del Cura L, Lépez-Sundh AE, et al. (2021) 
Psoriasis flare after influenza vaccination in Covid-19 
era: À report of four cases from a single center. Dermatol 
Ther. 34: e14684. 

Macias VC, Cunha D. (2013) Psoriasis triggered by 
tetanus-diphtheria vaccination. Cutan Ocul Toxicol. 32: 
164-165. 

Grafanaki K, Vryzaki E, Georgiou $S, Liga M. (2020) 
Double trouble: influenza and pneumococcal vaccine 
exacerbation of psoriasis in a new-onset polycythemia 
vera patient. J Dermatol. 47: e263-e264. 

Sotiriou E, Tsentemeidou A, Bakirtzi K, Lallas A, 
loannides D, et al. (2021) Psoriasis exacerbation after 


COVID-19 vaccination: a report of 14 cases from a 


www.acquirepublications.org/JVVD 


Journal of Virology and Viral Diseases 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


single centre. J Eur Acad Dermatol Venereol. 35: e857- 
859. 

Krajewski PK, Matusiak EL, Szepietowski JC. (2021) 
Psoriasis flare-up associated with second dose of Pfizer 
BioNTech BNT16B2b2 COVID-19 mRNA vaccine. J 
Eur Acad Dermatol Venereol. 35: e632-e634. 

Chao J-P, Tsai T-F. (2021) Psoriasis flare following 
ChAdOxI-S/nCoV-19 vaccination in patients with 
psoriasis under biologic treatment. Dermatol Sin. 39: 
208-209. 

McMahon DE, Amerson E, Rosenbach M, Lipoff JB: 
Moustafa D: et al. (2021) Cutaneous reactions reported 
after Moderna and Pfizer COVID-19 vaccination: A 
registry based study of 414 cases. J Am Acad Dermatol. 
85: 46-55. 

Quattrini L, Verardi L, Caldarola G, Peluso G, De 
Simone C, D’Agostino M. (2021) New on- set of 
remitting seronegative symmetrical synovitis with 
pitting oedema and palmoplantar psoriasis flare-up after 
Sars-Cov-2 vaccination. J Eur Acad Dermatol Venereol. 
35: 502. 

Megna M, Potestio L, Gallo L, Caiazzo G, Ruggiero A, 
Fabbrocini G. (2021) Reply to “Psoriasis exacerbation 
after Covid-19 vaccination: report of 14 cases from a 
single center”. J Eur Acad Dermatol Venereol. 27: 67. 
Onsun N, Kaya G, Isik BG, Gunes B. (2021) A 
generalized pustular psoriasis flare after CoronaVac 
COVID-19 vaccination: case report. Health Promot 
Perspect. 11: 261-262. 

Infimate DJL, Yumnam D, Galagali SS, Kabi À, Kaeley 
N. (2022) Psoriasis Flare-Up After COVAXIN BBV152 
Whole Virion Inactivated Vaccine. Cureus. 14: e22311. 
WackS, Patton T, Ferris LK. (2021) COVID-19 vaccine 
safety and efficacy in patients with mmunemediated 
inflammatory disease: review of available evidence. J 
Am Acad Dermatol. 85: 1274-1284. 

Shahidi-Dadras M, Tabary M, Robati RM, Araghi F, 
Dadkhahfar $. (2022) Psoriasis and risk of the COVID- 
19: is there a role for angiotensin converting enzyme 
(ACE)? J Dermatolog Treat. 33(2): 1175-1176. 
Diotallevi F, Campanati A, Bianchelli T, Bobyr I, 
Luchetti MM, et al. (2020) Skin involvement in SARS- 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


CoV-2 infection: case series. J Med Virol. 92: 2332- 
2334. 
Huskic'J, Mulabegovic'N, Alendar F, Ostojié L, Ostojié 


Z, et al. (2008) Serum and tissue angiotensin converting 
enzyme in patients With psoriasis. Coll Antropol. 32: 
1215-1219. 

Imai Y, Kuba K, Rao S, Huan Y, Guo F, et al. (2005) 
Angiotensin-converting enzyme 2 protects from severe 
acute lung failure. Nature. 436: 112-116. 

Madhi SA, Baillie V, Cutland CL, Voysey M, Koen Al, 
et al. (2021) Efficacy of the ChAd Ox1 nCoV-19 
COVID-19 vaccine against the B.1.351 variant. N Eng] J 
Med. 384: 1885-1898. 

Patrick MT, Zhang H, Wasikowski R, Prens EP, 
Weidinger S, et al. (2021) Associations between 
COVID-19 and skin conditions identified through 
epidemiology and genomic studies. J Allergy Clin 
Immunol. 147: 857-869. 

Diotallevi F, Campanati À, Radi G, Martina E, Rizzetto 
Gr et al. (2021) Vaccination against SARS-COV-2 and 
PSORIASIS: the three things every dermatologist should 
know. J Eur Acad Dermatol Venereol. 35: e428-e430. 
Kutlu O, Metin A. (2020) A case of exacerbation of 
psoriasis after oseltamivir and hydroxylchloroquine in a 
patient with COVID-19: will cases of psoriasis increase 
after COVID-19 pande mic? Dermatol Ther. 33: e13383. 
Huang C, WangY, Li X, Ren L, Zhao J, et al. (2020) 
Clinical features of patients infected with 2019 novel 
coronavirus in Wuhan China. Lancet. 395: 497-506. 
Oncü INS, Güler D, Gürel G. (2021) Exacerbation of 
psoriasis following hydroxylchloroquine in a patient 
with suspected COVID-19. Dermatol Ther. 34: e14806. 
Ozaras R, Berk À, Ucar DH, Duman H, Kaya F, Mutlu 
H. (2020) COVID-19 and exacerbation of psoriasis. 
Dermatol Ther. 33: e13632. 

Gananandan K, Sacks B, Ewing IL. (2020) Guttate 
psoriasis secondary to COVID-19. BMJ Case Rep. 13: 
e237367. 

Mathieu RJ, Cobb CBC, Telang GH, Firoz EF. (2020) 
New onset pustular psoriasis in the setting of severe acute 


respiratory syndrome coronavirus 2 infection causing 


www.acquirepublications.org/JVVD 


Journal of Virology and Viral Diseases 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


coronavirus disease 2019. JAAD Case Rep. 6: 1360- 
1362. 

Shakoei S, Ghanadan A, Hamzelou S. (2020) Pustular 
psoriasis exacerbated by COVID-19 in a patient with the 
history of psoriasis. Dermatol Ther. 33: e14462. 


Shahidi Dadras M, Diab R, Ahadi M, Abdollahimajd F. 
(2021) Generalized pustular psoriasis following COVID- 
19. Dermatol Ther. 34: e14595. 

Hamouda T, Chepurnov A, Mank N, Knowlton J, 
Chuparosa T, et al. (2010) Efficacy, immunogenicity and 
stability of a novel intranasal nanoemulsion-adjuvanted 
influenza vaccine in a murine model. Hum Vaccin. 6: 
585-594. 

Tanriover MD, Doganay HL, Akova M, Rahmet Güner 
H, Azap À, et al. (2021) Efficacy and safety of an 
SARS-CoV-2 
of a double-blind, 


inactivated  whole-virion vaccine 


(CoronaVac): interim results 
randomised, placebo-controlled, phase 3 trial in Turkey. 
Lancet. 398: 213-222. 

Zhang Ÿ, Zeng G, Pan H, Li C, Hu Y, et al. (2021) 
Safety, tolerability, and immunogenicity of an 
inactivated SARS-CoV-2 vaccine in healthy adults aged 
18-59 years: a randomised, double-blind, placebo- 
controlled, phase 1/2 clinical trial. Lancet Infect Dis. 21: 
181-192. 

Yang S, Li YŸ, Dai L, Wang J, He P, et al. (2021) Safety 
and immunogenicity of a recombinant tandem-repeat 
dimeric RBD-based protein subunit vaccine (ZF2001) 
against COVID-19 in adults: two randomised, double- 
blind, placebo-controlled, phase 1 and 2 trials. Lancet 
Infect Dis. 21: 1107-1119. 

Sprute R, Schumacher S, Pauls M, Pauls W, Cornely OA. 
(2021) Delayed cutaneous hypersensitivity reaction to 
vaxzevria (ChAdOXx1-S) vaccine against SARS-CoV-2. 
Drugs RD. 21(4): 371-374. 

Sun Q, Fathy R, McMahon DE, Freeman EE. (2021) 
COVID- 19 vaccines and the skin: The landscape of 
cutaneous vaccine reactions worldwide. Dermatol Clin. 
39: 653-673. 

Serum Institute of India. Covishield Frequently Asked 


Questions 2021. 


48. 


49. 


50. 


51. 


52, 


53. 


54. 


39: 


56. 


57. 


58. 


Pacifico A, d’Arino A, Pigatto PDM, Malagoli P, 
Damiani G. (2021) COVID-19 vaccine does not trigger 


psoriasis flares treated with 
apremilast. Clin Exp Dermatol. 46: 1344-1346. 


Damiani G, Allocco F, Malagoli P. (2021) COVID-19 


in psoriatic patients 


vaccination and patients with psoriasis under biologics: 
real-life evidence on safety and effectiveness from Italian 
vaccinated healthcare workers. Clin Exp Dermatol. 46: 
1106-1108. 

Bostan E, Elmas L, Yel B, Yalici-Armagan B. (2021) 
Exacerbation of plaque psoriasis after inactivated and 
BNT162b2 mRNA COVID-19 vaccines: a report of two 
cases. Dermatol Ther. 23: e15110. 

Mieczkowska K, Kaubisch A, McLellan BN. (2021) 
Exacerbation of psoriasis following COVID-19 
vaccination in a patient previously treated with PD-1 
inhibitor. Dermatol Ther. e15055. 

Koumaki D, Krueger-Krasagakis S-E, Papadakis M, 
Katoulis AC, Gkiaouraki I, et al. (2022) Psoriasis flare- 
up after AZD1222 and BNT162b2 COVID-19 mRNA 
vaccines: report of twelve cases from a single centre. J 
Eur Acad Dermatol Venereol. 36: e411-e415. 

Lehmann M, Schorno P, Hunger RE, Heidemeyer K, 
Feldmeyer L, et al. (2021) New onset of mainly guttate 
psoriasis after COVID-19 vaccination: a case report. J 
Eur Acad Dermatol Venereol. 26: 34309932. 

Perna D, Jones J, Schadt CR. (2021) Acute generalized 
pustular psoriasis exacerbated by the COVID -19 
vaccine. JAAD Case Rep. 17: 1-3. 

Ricardo JW, Lipner SR. (2021) Case of de novo nail 
psoriasis triggered by the second dose of Pfizer- 
BioNTech BNT162b2 COVID-19 messenger RNA 
vaccine. JAAD Case Rep. 17: 18-20. 

Elamin S, Hinds F, Tolland J. (2021) De novo 
generalized pustular psoriasis following Oxford Astra 
Zeneca COVID-19 vaccine. Clin Exp Dermatol. 47: 153- 
155. 

Saadeh D, Kurban M, Abbas O. (2016) Update on the 
role of plasmacytoid dendritic cells in inflammatory/ 
autoimmune skin diseases. Exp Dermatol. 25: 415-421. 

Catapano M, Vergnano M, Romano M, Mahil SK, 
Choon S-E, et al. (2018) In- terleukin-36 promotes 


www.acquirepublications.org/JVVD 


10 


Journal of Virology and Viral Diseases 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


systemic Type-I IFN responses in severe psoriasis. 
bioRxiv. 496851. 

Skroza N, Bernardini N, Tolino E, Proietti I, Mambrin À, 
et al. (2021) Safety and impact of anti-COVID-19 
vaccines in psoriatic patients treated with biologics: a 


real life experience. J Clin Med. 10: 3355. 


Speeckaert R, Lambert J, Puig L, Speeckaert M, Lapeere 
H, De et al. (2021) Vaccinations in patients receiving 
systemic drugs for skin disorders: what can we learn for 
SARS-Cov-2 vaccination strategies? Drugs RD. 21: 341- 
350. 

Lin Ÿ, Slight SR, Khader SA. (2010) Th17 cytokines and 
vaccine-induced immunity. Semin Immunopathol. 32: 
79-90. 

Qiaolin Wang, Chengzhi Lv, Xi Han, Minxue Shen, 
Yehong Kuang. (2021) A Web-Based Survey on Factors 
for Unvaccination and Adverse Reactions of SARS- 
CoV-2 Vaccines in Chinese Patients with Psoriasis. J 
Inflam Res. 14: 6265-6273. 

Wang Q, Luo Y, LvC, Zheng X, Zhu W, Chen X, et al. 
(2020) Nonadherence to treatment and patient-reported 
outcomes of psoriasis during the COVID-19 epidemic: a 
web-based survey. Patient Prefer Adherence. 14: 1403- 
1409. 

Tian Z, Huang Y, Yue T, Zhou J, Tao L, Han L, et al. 
(2019) À Chinese cross-sectional study on depression 
and anxiety symptoms in patients with psoriasis vulgaris. 
Psychol Health Med. 24(3): 269-280. 

Ewer KJ, Barrett JR, Belij-Rammerstorfer S, Sharpe H, 
Makinson R, Morter R, et al. (2021) T cell and antibody 
responses induced by a single dose of ChAdOx InCoV- 
19 (AZD1222) vaccine in a phase 1/2 clinical trial. Nat 
Med. 27: 270-278. 

Hawkes JE, Chan TC, Krueger JG. (2017) Psoriasis 
pathogenesis and the development of novel targeted 
immune therapies. J Allergy Clin Immunol. 140: 645- 
653. 

Johnson-Huang LM, Suârez-Fariñas M, Pierson KC, 
Fuentes-Duculan J, Cueto I, et al. (2012) A single 


intradermal injection of IFN-Yy induces an inflammatory 


ACQUIRE PUBLICATIONS Volume 2 Issue 2 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


13: 


76. 


77. 


state in both non-lesional psoriatic and healthy skin. J 
Invest Dermatol. 132: 1177-1187. 

Wu D, Yang XO. (2020) TH17 responses in cytokine 
storm of COVID-19: an emerging target of JAK2 


inhibitor Fedratinib. J Microbiol Immunol Infect. 53: 
368-370. 

Sahin U, Muik A, Derhovanessian E, Vogler I, Kranz 
LM, et al. (2020) COVID- 19 vaccine BNT162b1 elicits 
human antibody and THIT cell responses. Nature. 586: 
594-599, 

Onodi F, Bonnet-Madin L, Meertens L, Karpf L, Poirot 
J, et al. (2021) SARS- CoV-2 induces human 
plasmacytoid pre-dendritic cell diversification via 
UNC93B and IRAK4. J Exp Med. 218: e20201387. 
Teïjaro JR, Farber DL. (2021) COVID-19 vaccines: 
modes of immune activation and future challenges. Nat 
Rev Immunol. 21: 195-197. 

Pacifico A. (2021) COVID-19 vaccines do not trigger 
psoriasis flares in patients with psoriasis treated with 
Apremilast. Correspondence. British Association of 
Dermatologists Clinical and Experimental Dermatology. 
Viswanathan K, Dhabhar FS. (2005) Stress-induced 
enhancement of leukocyte trafficking into sites of 
surgery or immune activation. Proc Natl Acad Sci USA. 
102: 5808-5813. 

Sellaturay P, Nasser S, Islam S, Gurugama P, Ewan PW 
(2021) Polyethylene glycol (PEG) is a cause of 
anaphylaxis to the Pfizer/BioNTech mRNA COVID-19 
vaccine. Clin Exp Allergy. 51: 861-863. 

Huang Y-W, Tsai T-F. (2021) Exacerbation of Psoriasis 
Following COVID-19 Vaccination: Report from a Single 
Center. Front Med. 8: 812010. 

Carlin CS, Feldman SR, Krueger JG, Menter À, Krueger 
GG. (2004) À 50% reduction in the Psoriasis Area and 
Severity Index (PASI 50) is a clinically significant 
endpoint in the assessment of psoriasis. J Am Acad 
Dermatol. 50: 859-866. 

Wang X-Y, Zhang C-L, Wang W-H. (2020) Time to 
relapse after treatment withdrawal for different biologics 
used to treat plaque psoriasis. Chin Med J. 133: 2998- 
3000. 


www.acquirepublications.org/JVVD 


11 


